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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a double-gate FET device 
capable of solving floating body effect and improving characteristics 
of the device, and to provide a manufacturing method of the same. 
SOLUTION: An active region 4, which is a single-crystal silicon of 
fence-like shape, is formed on a bulk silicon board 2b; a second 
oxidized film 1 0 is formed from the upper surface of the bulk silicon 
substrate 2b to a regular height of the active region 4; a gate 
oxidized film 1 2 is formed on both sidewalls of the active region 4 
formed on the sec6nd oxidized film 10; a first oxidized film 6, having 
a thickness greater than that of the gate oxidized film 1 2, is formed 
on the upper surface of the active region 4; a gate 1 6 is formed on 
the first and second oxidized films 6 and 10; a source and a drain 
are formed on both sides of the active region 4, except the active 
region 4 that overlaps with the gate 1 6; and a contact region (46) 
and a metal layer (48) are formed at a contact portion of the 
source, drain, and gate. 




LEGAL STATUS 

[Date of request for examination] 27.12.2002 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAjVa4EfDA41 5298051 P... 2006/07/20 



09) n*mm?!t up) 



< 12 > t& IS 4$ rF ^ $g (a) 



#^2003-298051 
(P2003 -298051 AJ 
(43)^HB ¥fi&15*F10)! 17 3(2003.10. 17) 



(51) IntCL T 
H01L 29/78 
21/336 
29/41 
29/417 



F I 

HO 1L 29/78 



f-V3-F-(##) 
3 0 1G 4M1 04 



29/50 
29/44 
tt*^©$C23 



OL 



3 0 IX 
3 0 1Y 
M 
L 

(± 14 H) 



5F 1 40 



mtm\zm< 



(21){flgj#^ 


4$R2002-381448(P2002-381448) 


(71)ffl®A 


503011778 










(22)ffiS0 


¥Jdcl44pl2£27 B (2002. 12. 27) 












/•%— M01-310 


(31)«jfc8L£3B#*§ 


2002-005325 


(72)589J# 




(32)«jfeH 


¥l£l4*P 1 JI30B (2002. 1. 30) 






(33)«$fc*±©g 


«H (KR) 




A— M01-310 






(74)ftS?A 


100078868 








M» Wl£) 











(54) ?7)Vy— hFET^&^CDSBg^rj* 



(57) [Sfi] 

-^o4#te£[*3_h£ii:5 C h F E T 

2IM:iki o*^t, m2gtft:m o<o±ic^fifc*n 

HWfcaV** h«« (4 6) Xtf&Jg,! (4 8) 



(a) 




10 2b 



(b) 




1 

[4MM»#*>*HJ 

— **S*^*rt**tfc»2Bfcfk«^, tt«2|MbJRJb 

ffiriay-^, Ki^f^jUKy— hoa:^* hasted 

[If #g 2 ] ffiflBT ^ T <i *7fritV>n# 4 n m— 1 O 
0 nmX$b Z>Z-t *¥?m b-T Sit 3RJB 1 MlBSt^:/^ 

3 ] atjisr ^ t" >f ^««oiwib^/u^ f y =r 

V£t£tf>Jba®y&><bOi^£# 1 0 nm~ 1 0 0 0 nm^C 

- hFETlfo 

[1**91 4 ] ftfJfBT ^ x >r ^««£>ltWBjB 2 KteBI<Z> 
Jb«ffi3&> b 0?g £ j5« 5 n m— 3 0 0 n mXfo Z> t 

10nmT-&>9, ffJf2ffll^>ft;J^(7>/p£l3:0 . 5 n m~ 
2 0 0 nmT^Sr^^f i:tSlft9l (CfB^O^ 

hFETif 0 

[ff#*l6] l»re«2»{fcK*>«Sa*2 0 nm-80 J0 
0 nmt^R ^ &&'&t-tZ>m &m 1 fCfEttoy^/l- 
y- hFETSfo 

+ ^|5*co^^y— h FE 

Um<D?7j\sf- h F E T^ e 

— h£r 1 0 20 cm" 3 PjJ:T- K— ^tlf^mxn^. 
C £ $r^m ti-Z>m*m 8 fcK* (O^^y- h F E T 

[1***1 o] miBa«ttcntr^^^^yujBM: % mia 
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[«***i i] MiaaS«w^e , ^^^-y^so%« 

y v-y a>-&tF# y s i g e Wi>>t>m$t£tiz>— oh 
Jbr-fc£^ t -raid** 8 ft^u i otfH^-ftt 

3&^d|B«0^/uy- h F E T^^Fo 

[1***1 2] tniBr^^-fy«i«k:»fiK*nsy- 

It, l^l:0nm-50nm 

FET^-^o 

[it*iii 3] mur tv-j ?mmzi&f£ £ *i 6 y - 

WCO nm~5 0 n m^?fc 5 £ ^ Sr4#« <2: "T Sit 3R« 1 

^is^co^^y- h fe rm^« 
irnxmi 4] suiar^^-f ^«^ffi^^vu^^y 

r ^ «r4»tt ^-r i \ztRm<Dy?juy- h f e t 

sw** i tcia«(7>^^y- h fe rm^-o 

i 6 ] mnar ^ x ^ ^is^oM{ga±«5^^ 

^^J; 5 A<»j«sns^i*4»«i:-rsi(i*5iifcia 

hFE TS^o 

[t»**i 7] y =r ys«ic*jg H B B ^ y ^ > 

Atrial* v- y =j visoitffi^ bT?T~<( ?m&<n 

icy- hMi^MtSIi^:, 

i mitm&nm-r sn^ 

JWiay- hi:l^57^f^^i^<7^f^yi 

tzwrnt-tzy?*?'- ffe T^^-co^it^ffio 

[MM 18] misr ^ x ^ffl^^m 2 EtfURir 

muftis}) 3^stRto±*ffi«c* hyy^77^ 



3 

itm/mitm/m 1 k^ms* > y =j ^sso^ y 

££«1££1-3!i5fc*Il 7{ClBttoy^y- h FET 

2 l ] ^iia^-<-iho^®i^7j? y > y a 
tt#Mi«$"J ^ffcs: <!:£4#ti££-r5ii#il2 oic 

[t»#*2 2] ItUiE^- hKfb«S:»*i-SlWfc. 31 

[fi*<i2 3] wiay- h^Mtsii^, #yv- 
y=r>- x #y s i Ge xtf&«oi^na^Ji&»j» 

4#ta 5 tt#jg i 7 iciaeo^^y- h f et^ 

[0 0 0 1 ] 
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^^^y^r^f^^iSWy (nm) jz^£<D 

iC^Ufc^^^- hFET^W^oSil^ 

(X^^-f^ (Fin) tfc) fc«fifcbfcr*^*:/|H* 

h7^(Fin) FET 

ET^J Xn rFETSfj £^5o 
/0 [0 0 0 2] 

t/CMOS*^a«»cpu©j:5ft 
[0003] rixicMLflS, ti^ot^^fts 

^/I'S** (Short ChannelEffect) -C&>5 0 

[0004] »cmoss«i^^ tr^^y 

OSSflt h*£#5 0 nm£JLTM»/h-r«^o 

S:2fct£U, f t^^fi^i 5 3 0 nmffifliMO S3i 

* >-?vM± (Intel) T«lfc3 0 n m 
CMOS^Il ^hg^3 0nmtfe5^\ I~ 

3itz, nm^, -oo*^£tt«satty- hog 

[0 0 0 5] iilfe/W^yaySfijraft^tSM 

soi 

(Silicon On Insulator) is V =t Vg^K^rtS^ t 

[0 0 0 6] t£#WVi^v-y nySgTS^Lt^ 

i *f^tt±d^so i is i) 3vatR«c*3ttsnrv^ 

5(7 *^<DttlB3as(B:T-r6MJB*fcS. 
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[0007] z<dx 5 tc, «^imso i mm^M 
[ooo8] hictaf 

D I B L (Drain Induced Barrier Lowering) 
[0 0 0 9] 

HMKtlttl] *i#^f6 4 3 3 6 0 
[«fP3C»2l *i»fFf 6 4 1 3 8 0 2-J§-§f§*ffl* 
[♦MfSHRS] *I#?FS6 3 9 1 7 8 2-%*Mm 
HWHtBUl *H4#fFSl6 3 9 1 6 9 5#91ftl« 
[0010] 

o o 'N*ffi*raE«£ bTffie»u:^-*-»mH-c*> 
So y-h3 2ii^r>f (xte^-r y^/u) 3 

4<7>fe*Xtt±T^Ktf fettSo I^H (a) MlO 
0 ^©BKiailKJIfaStL, y— *S.t/Kt"f y 
^±T^^$^^— a<^3*7c5R^^-rt>0-C*> 

m,ffite±.T\Z.ffitiZ>o (b) li*[p)10 0*x-^ 
<OffifcL5pfTftffitw^* V*;u3 4 ri*Rtf ^tf>^-¥ 
ls*ju<n±.T\z.V- b 3 2*«Rit fettsaip^/u^- 
hMOS*f©*iSS:*n^l)!), «i«tt:«A*-|R] 
10 0«f D v otSti5, (c) «^|p]l 0 0«)x^ 
^0®^fi(C^$iX7taDtC^^^/U3 4£*Rtf b 
*U (a) £ lift 9 y-^&tf KU^^flS^iTtf 

J«£nft^3&»fe, 1 0 0 r>rc — ^ffi{C5pff**|6jU:tt*IE 
[0011] H 2 f«S 3fetf> F E T *^0»«5»itt«r^-r 

::r-, iaiS^fc^o^H^B&ur^^o Stettin 

T (a) £ (b) ttH— fcifiSr^-ffctfre, (a) tt* 

SS*e, (b) tt^s/^v^-c^-To c*xbteHi 
(c) nffla-rs«jaaw«»*ip)«r«porir^s. 

y^A^KiH (XteJbT) M6SrRtfT, l^fr 

^>5gft v*^#*«r* U< &B*r S 1 #T-£ So 
^-^-2 a hi SO I >yy ^ygtg, 6, lOtiKteJB, 1 
2 hfiMtJBTC**. 
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[0 0 12] Hi (b) (c) <7>4#«Sr#i-^^/uy 

— h F E T*^S:*ai-Sfc»«)*ttSr»|HfcRW*-* 

*i% -oltt, 01 (b) *ft 

A-3 4 3ft«^!; ^^SS^ 1 0 OfcUgj5K$*l5 0>T* 
tfofecofllifilcIfc^TS i - S i 0 2 #Efttt«Tl^ 
l\» Hi (b) O^/^-hFETSfli, ftV^> 
/0 ;U3 4©iTt^ h 3 2^#ft-TSo CG03S^<D**£ 

[0 0 13] ft^3 4<n±T\zV— h 3 2«rJgj* 
-f-££:i?>tCtt, MEMS (Micro Electro - Mechanical 
System) S**rffl^* * ^# V^-f V^fcaiy ^ 
(etch - back) Xg&fTfrfttttUift b ft 

- h 3 2^tt501 (b)©S^i-*5^T, iBSEJiM 

Tl-2i£ <b £ ft tulift h ft v\, 

[ 0 0 1 4 ] roj; 5 2 0nm^T^J?$^t5 
v-y ^^^^^A^r^^y^/^t/y — *RXf KW V 

ftSo BBKJUHSrAau y-^RVKWy 

ft bftl^o 

^coffeo^fef^, Hi (c) ^-fj:5ic, 
3 4 <Dmm Ofefr) h 3 2 *Rtf T#^«:Rfl£-*- 

S*jfe^*>S. Hi (c) ©MOS*ftt "7>fy (F 
in) FET" £P£tfit5,» Hi (c) O^^y- h 
FET^ij:, SOlSfSfC^T, ftV^^ 
ft£^^3 4(0«Sr, -rj*— Yfr (*5J:t5 0nm^ 
T) fc/<*-v«r#fi!fcU **JU h*« (y-h 

ffi{W«#£^*y*/M2H«£ fts - ^^^s^©r^ 

SiiSo «9IB*ift«rAai-6XaH:. h 3 2^±T 

J^fiS: £ tifc ^ ^ ;u A ©«fl6fc««3Wfc*L S y^/^ 3 
43^^fiR*^Sfc«), ^-^y^/K7>igB B B^^]«:il^l i 
O^rftD, 0 OffBttt^TfflttttUKS. 

5(? rtiSrSfttSlctt, *;n-xN<z>— *5pmE«^U4 
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[ooi6] ftv^o^y =■ 

^y-hFETlf (Hi (b) ) fcJt^T^+V 

ztiz #9* * aoKft*«»»ki** < r * 
[0017] ^ix^fif*i-^fcae>, y-^MFW^ 

S^«Sr*i-£^* is* fist y — *&Xf Ki^f >-««H 

[0 0 18] ^fc, gj2{C:fc5^T, + Isjt/U'fr 

mfAZtiZtfTj 3 4 ^SO I SOP> 

[0 0 19] **Htt±3«Uft:IH« A Sfcftfc 
y 3 y iMf 5 r ^ f ^ ^fs«(if 

[0 0 2 0] 
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snuiar ^ ^ ;/««*ri* < smbt * y ^ ^««owiia 

[0 0 2 1 ] 1»EB««:*J*-r<&*:«>, *«K 

<z>±iEffia> b7^f^ :/ir«o— jgss $ * r-m 2 KffcJK 

SrMtSlSi, TOE*2iMfc«±fc»J*£nfcr* 
of lSfLM^tSXgi, MB«l. 2 8Mt«Jb 
^yeM«iii, away— K vxu*y~ 

SlSiSr^^ftS^^- h FETSf^-oMiS* 
[0 0 2 2 ] 

^y a vg=K2 b^sSc^n, /W^y^y|g2b 

i*07^7 1 ^a«4^ ^?*/y ^|«2 boo 
2^>ffcJgil 0 I 2®ftll 0 «fc t)iW7^f^^ 

#jaS;h,fc*iBMtJBI6 «i at** 2BMtJBI6, l 
* t -f >^«« 4 SrRfc < r * x -f 4 0K1HIK:«-&jft 

6XTJ^JR«4 8 (16 (c) (d) #BS) i^bft 

So 

[ 0 0 2 3 ] B3^t, *2K-fkJ»i 0 o^:^^r2 
0Dm-8 0 0 nm{:t5:K*> y-hl6iW 
v-y 3^2 blBo»^»**»Sr«b-f ^^3&«tf#So 

S2 b(caa< ?i5icottr, l2»i:gio^</i 
8J:5icir7^7>f^40gJi;^bt^i:^ 
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T ^X^^^^c4C0-O(7)±^i5^^j5^ 9 o ot:£A 

So 

[0 0 24] 13 ttBa«0fc*t>0AJl«tt|»t % rBffl50 
ore, Rl— «JS4r (a) (J^R-C, (b) 

or*, K# o s o i ^ y n y 2 a icm * 

[0 0 2 5] 141^13 (a) ©ftaHXtft©^^- 

<5 F E T*^«a«:*-r»»HXtf*0^^ — V'trjR't- 
¥Iit-feSo 0 4 (a) «:*«WkiJ:5*aE«r^t> 
^•fcot, 13 (a) ^H— *acSr*-t-5tO"Ctt:« 
Ot^lfctOTfct), B5 (a) W:, 14 (a) 

*><D&7F-r o M4 (a) tm$ (a) ttffiillOfc #CD& 
JBJII2I&#, SfflO^Sr^-TfeO^fci? , 14 (b) R 

vms (b) li^tt-enspffiiasr^-r. 

[0 0 2 6] 14 (b) fcl*3^T, h 1 6 2*Sfro 

Tl^Jfc^T *^-f :7fl«4 fcy— *3fct* KU"< 

^e^^-Y/Wi l 8 t:»ALT*±««U^M& 
[0 0 2 7] O^iC, FETX^^y-^SVKWy 

oM^T-^^nT^5t)^^t5o ^^>^yuco F— 
(-1 0 18 cm~ 3 ) h 1 62*1 0 20 

cnT 3 J&lJblC F-fcT ^^§nt^5Wr% 5nm-2 
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ttYUR^A Lfcy- h l 6 Lt^MicSb 

[0 0 2 8] y^^FU>fyW7^7^yfS4(0 
«flff^BtiJSttfc->y 3 is&m* (seed) £ 
aitr^^rSx-yyuJB 1 8 Hi: 5. S^lciortt:, 

i G e , ig B B B G e , #J^!/ay, ^!) S i G e 

[0 0 2 9] 04 (a) At/05 (a) IC&I^T, T ^ 
t 1 w 4 tc— £0M(l-C» Lfc t> y - K V 

tfifcWfcfio «2 8ftRl 0Oji^ffi$rgm (On 
m) CU:^, y^MKi/^fV^^^ 
^ (C, o£ 9 0 nm—5 0 nm^gilct^^, t> 

T^t-, o£«?, Onm— 50nmOfflW5^ 
[0 0 3 0] 05 (a) {^*5^T, aSlRW^tf^^r^-r 
lOOnm^fM U ^J* (ft 

y— h 1 6 t {y—xRWi"C>-<D) Tiry-*-? 

&&i$mmzixz>o 8BiU7^7>f^«84^y3 
h i 6co7j?y ^y a yffi«4rlfi 

SRlft^ tf^^rv'-y/U/I 1 8£r5 nm~l 0 0 nmO^S 

comfit (— < lit) sr-fiicft*^5o a«w^tr 
u arm u^a? y^pn rou* s i g e hi6i: 

[0 0 3 1 ] 0 6 12^14 (a) \C 7jk-tM& * M^-r Z> ti 
^^^^y^IM^tWT'fcSo 1^0 (a) 

r t'r &Mcm,-tZ>titb<Dh<nx-h 9 , (b) 

Wty- h 1 6tAat*t»Ot>«)t*)5. (c) isy 

^ h11*g4 6 £r;^U (d) ftiEiOtJ{)OMl4 
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[0032] m 7 nm 4 <Dm^Mx<DW-mm^xj^^^ >- 

17 (a) tt0 4<7^^0T-<D^ffi0T-£>9 , (b) 13 
(a) ^*5tt5£r#AA' (TfC^^^l) T-GD|£r®^ 
(c) 13 (a) SS^JFBB' (^iH2fft) T-tf>®r 

mz.^t7f;£tlfz^>? ? hmm4 6liMS4 8 

[0033] 08 \$ m 5 (o&l&mxn^ffim&xf?'^ ^ 

18 (a) te0 5<^^0T*<7>^®0^&i9 , ( b ) 12 
(a) ^*5tf3£c#AA' (^R^ft) X-<Dmm*. 
(c) » (a) l£*3tf S^cflFBB* (*¥*|pj) T*C0»r 

ffiSr* (d) 12 (a) I^DS^CC' (Sitt*-|pJ) 

3itr^^fix^/uH i 8 dS7gJ$£*LfcC altR 
#j a: f ^ ^ J^M 1 8 12 T ? 7- << 4 <D MiMMtii 

i£4 (^^r^/uffliM 

(y-^SftXtfKl/^fytttt) 5. (a) 

»4*/^-y4 8 i:7^f^^4l:M^fcy 

[0034] (mi a 9 »*«so« i *as«i 

if (Chemical Mechanical Polishing) (£jITCM 
P) LT*«53tc J: 5 F E T^SrfiStSiS 

nmz-ikTtmffiT-TF-to mm u> i*. w^ja 

bJc»i»{l:JBl6«r*jaL. t;/^--y^ 

^^r>-^/U^(7>7^ V (Fin) ^^v'yayg^ 
2 bCSSJtl57^r-f :/|S*g4 ^^T^fig^tl 
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-So CCDg?L SlM16^I$lj:0. 5nm~200 
nm*C&£, 7^r>f^4OiS^j:l0nm-10 
OOnmT^D, Cite 4 n m~ 1 0 0 nmX&Z> 0 
[0035] |r] 0 (b) 13, (a) X-m&ZtltimiglZ. 
S2Ml0^2 0nm-1 0 0 0nmOl^|:, & 
iKI^Onm-SOOnnKDJI^CMl, CMP 
\z£ 0**IUfc»rK*:*+. (c) 12, (b) ^CJgrt* 
nfcS2t«l 0^:10 nm~ 3 0 0 n m tf>^£ 

tern, i2Kftiio±{c??fflLt 

10 TP"? -<-7^i$i4<n&£te5 nm~3 0 0 nm£&6 0 

(d) tt, flJrt^tufcr^^-f ^««4^y- httfcfli 

1 2^0. 5 nm~l 0 n m<nm £ ICJ^ £ iirfc^r® £ 

y-h«Mk«i 2eMt5ffl, 5?ttlLfcr^x 
*:/«*4 0«ltt**»ffcU Riffle jfcfTl«fc J: 6« 

lt#y^!/3> (p + Xlin + K-t°y^) , SiGe 
^ I, *f>!iy^77^ (photolithography) \Z.£ Q V— 

TOiStSo ^ir, ^v** h««4 6ofc«xD* 
«tt*ttSia«ofc«>^A*«4 8«ras*L, tvhyy 

[0 0 3 6 ] (f 2«M>]) 01 Oi**3§0Jtf>Sg2Hi£ 

S:A»i-Sfc«)<z>*2SIJ6W«:^i-t>^T, CMP 
«:SALtMt5±SlS^t. 10(a) ^ 
^s/y ^^S«2 b ^r^7 t ^^«*4{c«iKfk« 

— t b-Cffll/^btt, -^COii:^ mo nm~ 2 0 0 nmT' 

ffiO^^>- (Fin) &T?'r4?&%i4b&'&xmf£ 
£*x£o Jgl»^«6^ff*W:0. 5 nm- 2 

^ 00nmr-#>"9, 7^f^f^W4 WiH^li 1 0 nm- 
1 0 0 0nmt^5 o (b) (a) XJ&J&Ztltim 

^\^%2^itm \ 0^:20 n m~ 1 0 0 0 nmOf $ 
tC, &IKIi2 0nm-8 0 0 nmOl^:Ml, 
CMPta D^JLfc^rS^r^o 
[0 0 3 7]BB(c) (b) T«fifc*n*:*2« 

ffcJKl 0 ^ 1 0 nm~ 3 0 0 n m 60^ ^ tCjlr^J LfcSrffi 

X-f^ffi^4<OfS^^ 5 nm— 3 0 0 nm^^^o 

(d) &mistifzT?7-^7mi£4\zy- tmtm 

50 121:0. 5nm~l OnmOg^lC^S^^tlfffil: 
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^-To ¥— hBMfcflll 2l4S'ffctti 4«rR*Lfc«^ 
xafc£««**lfc*-*-*fc», «tttt<bA«:fiKA$« 

« , *DSiGe ( p + ;KI4n + K— fcf>^) Xft&m 

*M&«xa*fTV\ *fc, *Kfc*tTiMb«B**i- 

[0 0 3 8] (* 3 3**09) HI 114*55 WO* 3** 

9 f e t if iawats istist 

KrBBH^fc*. CCT-14, 9»W^ 3 
^*^t»«tTAat5iSlit*t. niH (a) 
14, /V^^!;3ySg2bl:f ^20nm-1000 
nm(Z)jg2llftJBI10S:^U ~T J '** — ~l/>f (-f 

ffcJRl 0*A^LfcfcoSr*H% f2l«10TOt 

m— 1 0 0 0 nmT^S. ft XI $ tufc.— ttOttfbK h \s 

>^<nmzmm ufcvi^ > y =» 2 b co>> y 3 y 

«tt«rtt-7-£U aiRW^trfiS;ftft-C9Sfti«*09R 

4&J&f&'rZo m&T* J ?4'7&m4±.\Z0. 5nm- 
2 0 0 nmOflM6MU ^RlOnm 
~2 0 0nmWl«14Mt5 o CMPXI^^ 

&m-tZt, (b) fcL^-fJ: pftlftffi^^-rsr ££ft 

[0 0 3 9] (c ) t4, f 2Ml O^lOnm 

-3 0 0 nm^f^:«l«®^to f 2 

KflSlK 1 OJii^tHLtr^f^ 4(7)i^^li5n 
m-3 0 0 nm£ft5 e (d) 14, j&f&ZtltLT 9 t 4 

:^«u\ ^o^$sxai4H9 (d) xnmi 

0 (d) I^Ttt)^^l^-T^So 
[0 0 4 0] (f54HJ5#|) Hi 2i*#385ia>fll4 3M5 
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-rzirm. -rftfrib, y-mtm 26 tojg&t ? * 

— /^K»fkfll2 8 ^IS^^IA trMtS^o 
illg^/Tto BIB (a) £^-#-J;5tc, ty^hy 

fcJ:D7^7 l -r^««4Sr^tfc«, ISO. 5 nm 
-2 0 0 nmOllgM6WU ^Oiifcl/f^ 1 
0 nm~2 0 0 nmO^ffcJ^l 4 $:ML, £<bt-^C0 
ii^J?£ 5 nm~5 0 0 nmOl 3i«2 0 ^r^TT 

/<? /^^yaySK2bo^y3yS:ftat5i, (a) 

^^lil Onm-l 0 0 0nmi:^5J:3lCt6o w 
O^B-C, ^v^7rKM2 2^1nm'-5 0nm 
<a*£Wgj#U ^<0±(cKft66±ffigftS 2 4 5 n 
m-10 0nmOf^i:Mt5c *OJifc^^— 

6^: 5 nm-5 0 0 nmCOf jgt, ^^tt 

*teeft«*fr5i:, ^^»«fc(MkK2 6a*#rit* 
tb6o r^^-f^««4©H«ffi^-b*ffitt#Kftflt 

6, 2 0, 2 2, 2 6 ilMl4, 2 4"Cat>H*tt 

^0 r & *) , ftio3i5#i4^/i^ c y ^ vstg 2 b o>y y^y 

3 0 nm- 3 0 0 nmOf t 
(b) Oi$r®#li££ft-5o 

[0041] 4-ttffc0t2o, 22, 26^M 

ttic&M-rztmm (c) o£ 5 i-^s 0 :«r-, 

7 KK<kR2 8 £r 3 0 nm— 5 0 0 n mOf^C 

aWU, 2 4 <d) 
5ftWrffi3^»e>nSo 7^^hmg2 8J:(c 

^tt}Ltf«(7)7^f>r^*4 CD^£i4 5 nm~ 3 0 
30 0nm£ft5 o ( d ) 14, ^fiicS ttfcT * ^ -r 4 
hlfefUKl 2 * -tirfc Wf ffi«r*-*- 0 f—VW. 

4SBMkJR«rfil**-frTI»*Lfc*, 14 T/u=^<7> 

^xai4H 9 ( d ) , H 1 0 ( d ) XI4H 11 ( d ) te 
[0 0 4 2 ] (»5*1SWI) Hi 3tt#3§9Jo»5*JS 

2 8 o**Sf t*A tt A8t 5i«X8Sr*t. H 
12£J4, ^^-*3 OiiStSftl^HftS. 
Hi 3 (a) tc^H-j; pic, ty*hy y^77>ftcj; 

D7^f>f^84S:Mtfct, J^£0. 5 nm~ 2 
0 0nm«Ilg«6Ml, t<?)±lc^^ 1 0 n 
m~2 0 0 nm«I14WU ^:<Z>±{CJ?£ 5 
n 5 0 0 n mOf 3 giffi 2 0 l:Mt So S3^ 

fbJ»2 0, MgH, *i8ft«6j^/^^y3 

y«S2b^y3yS:*«t8i, (a) (7>£r®«i£ 
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nm-1 0 0 0 nm^/£6J:5l-t5o CL<Z>#cf&*C, M 
lv<s/7 7BftH2 2^1 nm— 2 0 nm^f^CM 
U j eo±icS«±^^g2 4 ^5 nm - 5 0 nm 

y =i >X\^¥bb^> V ^^T*5 nm— 5 0 0 nmOf^ 

j££;h,£o (b) fcJ5*Siv ^^-f3 0 

(Hi 3 (b) ) fc^^t«ft«2 6 (0 12 
(b) ) tt*rtf>4Mfa*ffi*i-5o 

[0 0 4 3] 113 (b) {C^-TJ: ^-<— ^3 0 

t^3#, ^*U2, HH 2 (b) tc*3^TI2, ;*^<— 
itm 2 6 S: S t # , K-fkBSJhffla-fbflt 2 4 tf>~R- 

ttffcJK2 8 OfiK*k:»i>JKW«:Xff-rot?, 

BSih-rsfc^-efcSo ^y^ynyxiw^fv' 

y 3VttS5»«^ K-^SJi8ii^#«. Si 
3 (b) fc*3l*T\ Rtilt^-t3 0^/W^D 
3>£«2 b&A£Ji-5fcfc. ^!)3^30nm-30 
0nmO»iKf*it4*tSt, (c) (OWrffi«jft}&5 
W^iX^o r^lT% 7^/U«M2 8^3 0n 
m~5 0 0 nm<7}J^£ tCjSg^ii:, WXM\ 4, 2 4 £r 

i**-*-**, (d) oj:5a«B*»bn«. 

[0 04418S, 7-f — ^ K»ft«2 8 0±*fcg8a 
L£l««T * X -f 4 Oj^ Sli5n m~ 3 0 0 n m 

^^^c (d) wt % j&mzftfrT ? r ^ -7mi&4\zy- 

I4H9 (d) , B10 (d) , 811 (d), XttBl 
2 (d) {C^-r^^>^(^— T**>£ 0 
[0 0 4 5 ] ft*5, **M^W»Sr?iJ#-rn«£JLT^i: 
*5t)"C*6. h F E T*f ttt, 

»j*S*tfcflliBft{Mt^ W«B«lXt5»2BMkR±fc: 

[0 0 4 6] hFETIg^-e 
tt. StJE7 ^ f >f ^^WCl^ 4nm~100nmT^ 
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Sl^^f^tSo *« 93 fc« 5*^/1^- h FET 

sr^fci*, ffirffir ^y-f ^flWBoiwiB^/u^ v-y avs 

SG0_b^SD3&> tf* 10nm~1000n m^&S 

*-?H\ Wiar^^-f ^««ottEJB2itftK<o±*ffi 

36*bOi«$3&«5 nm—3 0 0nmt^5:^ftii:t 

— hKflSJR^ffi^ttO. 5 nm~ 1 0 nmf^ 9 , fltJfS 
fglWtfcm<Dm$\*0 . 5 nm — 2 0 0 nmX-$>Z>^£ 

12, tUfai 2 t^gOJ? ^ ^ 2 0 n m- 8 0 0 n mt-fc 
[0 0 4 7] hFET^T' 

r ? f ym^iiiicBw Lfc y a y *r w i l/c 
lay— h(cfl6MK«rJ&j£U £<fcJfe*K<off * 

»Htt7^f^««©^y ny^-h^^y^y 

fc«8^/uy-hFET*^m ffilBaSKWacfcT* 

^rv/t^lo»lii 4U»A^y =*v, vmsas i g 

e, SMSAGe, ^y^ya^^ySiGeO^^ 
[0 0 4 8] hFET^f 

is, fflriar^^-f^W^rtSttsy-^At/Ku-r 

tt, Miar^^^^««^j5B;*ix5y-^».t/Ku--f 
>-<ntiV><n K-ey^^i^, m2^>ft:^o±^ 

y-hFET*fm iwiBr^^-f^flttoa^^u 
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[0 0 4 9 ] &&W\Z.m%><y-7jUSf*~ hFET^Ij 

:/«**:i»< r y — 

[0 0 5 0] h F E T3f^Og4 

fcJB^T¥»ffcLfc:flL 7*^ Jh*ffij&»kT 

T-te, «rlBr^^>r^««xv*2KYfc«S:«fi»;-t-sx 
ai** SS2K<kJBIS:»^L, * h y V ^ 7 -f J: D ffi 

ojS^/-«/u^^y nys^-cgfSJ: 5 U h 

f-^jKfcJJfflUfc^yu^y =>S«(7>->y 

^ br31iR^^t w ^^^-y/u®^r^$ii:-5xai:, ffir 

IE*2»ft|Jt*aE«>«S*f(t*ja-raxa4:*:#tfi: 

[0 0 5 1 ] hFETSf-?-0>SS 
*8:S12rCtiU JWIB»2«ftJBIfc»fifci-5xawt7^— ^ 
KBMfc«fr»rit-t-*xa«:**, BBr^^^^«t 

»*tsiitt, (OTB^^^*>y a^attRifc* h y y 

ffcKir^yu^y ^yi^ov/y ^v^JtSli^ 

MfB7^— yuK»fcUWr»**-6xa», 
yu^^y 3 ylS^t^r ^ 7 ^ s/ 7 r W 

:ni:J; DBHJLfcmiB^A'^vy a^SS^y =iv 

>g«£f?&gt{b £ *T 7 -r -yu KttftKtrdE Jl * iirfc: 
^<y7rttfl:ai:BlYKBSJh«a{b«*:»*-#-Sxa 



(10) 4#§^ 2003-298051 

18 

y 3 ^xwt#4*^y ayT-fcsr^tusits. 

[0 0 5 2] hFET*fO» 

HUB* 1 - haftanfe^rt-rsmnc, 

foM^ttfil MBy- ht»«t«litt, #y 
y<? U iolfc* h y y ^77>r «rfT5ia*:*t*::fc*: 
[0 0 5 3] 

✓<yu* ?x-/n^i,nt, h £ easyusix 

5 7 * x ^««tt*- * i"*^*** § n§ 

19, 7n~r<r yW-fom«ri»t*i fc3a*-e* 

[II] ft*©^^ HMfclS^T, 

a^^rV^yuo^S: 10 0 ?x-a^S?^ Lt 

[H.2] «OFET^(7)S^«i|^tfc^T% * 

[13] *««td:5FET*^5«*aS:/7tt>^ 
T% *8i i: ^ j/f > ^ J: t) *t«aBT-fcS. 
30 [04] 13 (a) ©ftfcHRV*^'** — 

[15] *»«ott<o**0!lfcJ:aFET*-?-«JS*:j5% 

[16] 14 (a) fc*tt»«rA8t5fca!>0^^* 

vj/aaasr^-r^DBH^fc^o 

[18] HSOftttH^o^pffiHXV^^^^yuSrEfi^ 
^ [19] *«WoJBi*lS«yicj: 19 FET»f©#^ 
[110] *^Of2lI«ia?)FET^/ff 

[III] #«9§*>Jg3MS0gfcLJ: <3 FETSWf 
[112] *«^^S4^WJ|CJ; 9 FETif^r 

-< s: a xa *7F-r mm i -c*> a . 

[113] 5lffi«ia 9FETSWT 

50 [tt**>«n] 
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2 b ^/^^yayiS 

4 T Z X -f ^ffi^ 
6 mi ISteJK 
10 JH 2 g£>ffcjgi 

i 2 hmtm 

[si] 

(a) 
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